We aimed to assess the correlation of anti-angiotensin II type 1 receptor antibodies (anti-AT1R-Abs) before transplantation on a multicentric cohort of kidney transplant recipients (2008)(2009)(2010)(2011)(2012), under tacrolimus and mycophenolate mofetil (MMF), screened by Luminex technology for anti-HLA immunization. Anti-AT1R antibody levels were measured by ELISA in pretransplantation sera of 940 kidney recipients from three French centers of the DIVAT cohort. Multivariable Cox models estimated the association between pretransplant anti-angiotensin II type 1 receptor antibodies and time to acute rejection episodes (ARE) or time to graft failure. Within our cohort, 387 patients (41.2%) had pretransplant AT1R-Abs higher than 10 U/ml and only 8% (72/970) greater than 17 U/ml. The cumulative probability of clinically relevant (cr)-ARE was 22.5% at 1 year post-transplantation [95% CI (19.9-25.4%)]. The cumulative probability of graft failure and patient death were 10.6% [95% CI (8.4-13.3%)] and 5.7% [95% CI (4.0-8.1%)] at 3 years post-transplantation, respectively. Multivariate Cox models indicated that pretransplant anti-AT1R antibody levels higher than 10 U/ml were not significantly independently associated with higher risks of acute rejection episodes [HR = 1.04, 95% CI (0.80-1.35)] nor with risk of graft failure [HR = 0.86, 95% CI (0.56-1.33)]. Our study did not confirm an association between pretransplant anti-AT1R antibody levels and kidney transplant outcomes.
SUMMARY
We aimed to assess the correlation of anti-angiotensin II type 1 receptor antibodies (anti-AT1R-Abs) before transplantation on a multicentric cohort of kidney transplant recipients (2008) (2009) (2010) (2011) (2012) , under tacrolimus and mycophenolate mofetil (MMF), screened by Luminex technology for anti-HLA immunization. Anti-AT1R antibody levels were measured by ELISA in pretransplantation sera of 940 kidney recipients from three French centers of the DIVAT cohort. Multivariable Cox models estimated the association between pretransplant anti-angiotensin II type 1 receptor antibodies and time to acute rejection episodes (ARE) or time to graft failure. Within our cohort, 387 patients (41.2%) had pretransplant AT1R-Abs higher than 10 U/ml and only 8% (72/970) greater than 17 U/ml. The cumulative probability of clinically relevant (cr)-ARE was 22.5% at 1 year post-transplantation [95% CI (19.9-25 .4%)]. The cumulative probability of graft failure and patient death were 10.6% [95% CI (8.4-13.3%)] and 5.7% [95% CI (4.0-8.1%)] at 3 years post-transplantation, respectively. Multivariate Cox models indicated that pretransplant anti-AT1R antibody levels higher than 10 U/ml were not significantly independently associated with higher risks of acute rejection episodes [HR = 1.04, 95% CI (0.80-1.35)] nor with risk of graft failure [HR = 0.86, 95% CI (0.56-1.33)]. Our study did not confirm an association between pretransplant anti-AT1R antibody levels and kidney transplant outcomes.
Introduction
In kidney transplantation, graft survival has improved over the years due to better understanding of the alloimmune response, a corresponding increase in the efficacy of immunosuppressive therapy [1] and the prevention of infectious complications [2, 3] . However, acute rejection still occurs in around 10% of kidney transplants and can even occur in transplants between fully HLA-matched identical siblings [4, 5] . This raises the possibility of alternative mechanisms such as non-HLA sensitization and the exploration for new alloantibody targets [6, 7] . New target antigens capable of initiating cellular injury and organ damage have been identified in vitro [8, 9] . Among these, angiotensin II receptor type 1 (AT1R) antibodies (Abs) have been implicated in the pathophysiology of immune diseases such as preeclampsia and systemic sclerosis [10, 11] . In allograft sensitization, AT1R-Abs act as graft endothelial cell agonists [12, 13] . Anti-AT1R-Abs seem to exert direct effects on endothelial and smooth muscle cells via induction of the Erk 1/2 signal transduction cascade. By cross-linking the second extracellular loop of the receptor [14] , the bound antibodies induce physiological effects close to those normally observed in the renin-angiotensin system. Dragun et al. [8, 13] have shown for the first time their involvement in patients presenting acute rejection episodes (ARE) with severe hypertensive crisis. Since this first observation, the correlation of anti-AT1R antibodies and acute rejection and/or graft failure has become more debated in kidney transplantation sometimes due to a lack of power of studies [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . In 2013, we showed on a large monocentric cohort (n = 599) of French kidney recipients that patients who displayed a pretransplant AT1R-Ab level above 10 U/ml had higher risk of acute rejection episodes within the first month following transplantation and graft failure beyond 3 years post-transplantation [25, 26] . However, our results had to be interpreted with caution as it was a monocentric study. Patients were transplanted between 1998 and 2007; half treated with cyclosporine who displayed a low incidence of clinically relevant acute rejection episode and with pretransplant HLA sensitization assessed by a complement-dependent cytotoxicity assay.
To overpass the limitations of our first observation [25] , we used a recent (2008-2012) large multicentric cohort (three centers) of 940 kidney transplant recipients all treated with tacrolimus and mycophenolate mofetil for maintenance therapy and in whom anti-HLA immunization was assessed by solid-phase assay technologies (Luminex, Austin, TX, USA).
Methods

Patients
Nine hundred and forty kidney transplant recipients from three French University transplantation centers (Nantes, Paris Necker and Lyon) belonging to the CEN-TAURE Network (www.fondation-centaure.org) and DIVAT cohort (www.divat.fr; approved by the French National Commission on Computing and Liberty DR-2025-087, number 914184; February 15, 2015) were included in the study. Data were prospectively computerized in real time as well as at each transplant anniversary. All recipients provided written, informed consent for the biobanking of samples.
Inclusion criteria were the following: patients older than 18 years who received a first or second kidney and/or a combined kidney and pancreas transplant from heart beating deceased donors between 2008 and 2012. Standard induction treatments were performed with IL-2 receptor antagonist (Anti-IL-2R, Basiliximab, Simulect â ; Novartis, Basel, Switzerland) or antithymocyte globulin (ATG, Thymoglobulin â ; Sanofi, Paris, France). All patients were screened for anti-HLA sensitization by solid-phase assays Luminex â technology within the 6 months before the transplant. We did not include patients with kidney transplantation combined with lung, heart or liver transplants. The follow-up period extended until March 31, 2015. To note, none of the patients from our initial study [25] were included in this second study (distinct period of transplantation).
Studied parameters
Parameters analyzed for donors were as follows: age, gender, last creatinine measurement, and cause of death. Parameters analyzed for recipients were as follows: age, gender, body mass index, prior history of diabetes, blood pressure, initial kidney disease, duration in dialysis before transplantation, renal replacement therapy, previous transfusion, HLA-A-B-DR incompatibilities, anti-HLA class I and II sensitization at transplantation, transplantation rank, kidney or combined kidney/pancreas transplant, cold ischemia time, type of induction (ATG or anti-IL-2R monoclonal antibodies), maintenance therapy (calcineurin inhibitor CNI, mycophenolate mofetil MMF, and steroids), and pretransplantation anti-AT1R immunization.
Anti-HLA immunization
HLA typing of transplant recipients and their corresponding donors was performed by molecular biology single-antigen bead (SAB) assays were performed in patients with a positive screening to defined antigen specificity against class I and II. In addition, for some recent patients, results of SAB were available within the 6 months pretransplantation. In those cases, we took into account the results of the SAB since it is currently considered as the most sensitive and specific technology to define anti-HLA immunization. MFI (mean fluorescence intensity) threshold values taken into account to consider antibodies were specific to each center, according to their yearly internal and external validations. In the whole cohort, all pretransplant cross-matches performed by direct complement-dependent cytotoxicity (CDC) assays on total and separated T and B lymphocytes were negative at transplantation.
Anti-AT1R immunization determination
All serum samples were systematically and prospectively collected on the day of transplantation and were stored in each transplantation centers' biobank. For this study, all frozen sera samples from Lyon and Paris were collectively shipped to Nantes. ELISA assays for anti-AT1R-Ab titration (One Lambda â ) were performed blinded and in "duplicate" on an immuno-monitoring CIMNA â platform of the Nantes University Hospital. Manufacturer's instructions were followed for dilution and incubation times, on precoated plates, with 1:100 diluted serum.
To note: Since Luminex technology is the method of choice to determine the anti-HLA immunization before the transplantation and is routinely used in all French transplantation centers, we did not perform a new and centralized screening for anti-HLA immunization but used the results provided by each center as it was a main inclusion criteria. In contrast, we centralized the ELISA dosage of anti-AT1R to minimize technical variabilities as this particular ELISA kit had never been used by the participating centers before.
Acute rejection episodes
All ARE were biopsy-proven and classified according to the 2007 Banff classification as: cellular, humoral (including mixed humoral and cellular), or borderline [27] . The three centers routinely performed surveillance biopsies at 3 months and 1 year post-transplantation (only since 2009 for the 3-month biopsy in Nantes) [28, 29] . Some patients, however, may have been locally contraindicated by their own medical team if the risk for a surveillance biopsy was judged too high compared to the benefit. Finally, ARE were subdivided into two groups: (i) clinically relevant (cr-ARE), if they required antirejection medication (including treated borderline cases); and (ii) subclinical (sc-ARE), if they were diagnosed on surveillance biopsies without any sign of graft function deterioration and were not considered for treatment by the medical team. Borderline cases were pooled with acute cellular rejection if they received steroid therapy and pooled with acute humoral rejection if they were considered as suspicious humoral rejections and treated by plasma exchange and/or IvIg and/or rituximab or bortezomib.
Statistical analyses
To take into consideration confounding factors, the different times to events were analyzed using event-specific Cox models [30] stratified on the center from the date of transplantation: (i) the time to cr-ARE by censoring return to dialysis, preemptive transplantation, and death with a functioning graft; (ii) the time to sc-ARE by censoring cr-ARE, return to dialysis, preemptive transplantation, and death with a functioning graft; (iii) the time to graft failure (return to dialysis or preemptive transplantation) by censoring death with a functioning graft, or iv) the time to death with a functioning graft by censoring return to dialysis and preemptive transplantation. Considering that there is no consensus on the best threshold of the etiological risk of anti-AT1R before transplantation, we considered three categories of threshold for anti-AT1R (≤10, 10-17, >17 U/ml) to assess the final Cox multivariable model for acute rejection episode and graft survival. In order to study the 1 year post-transplantation creatinine level, only the recipients alive with a functional graft were considered.
The same modeling strategy (P < 0.20 in univariate analyses and P < 0.05 in multivariable analyses) was performed, the only difference being the use of multiple linear regressions. Each time to event was studied using the same strategy of covariate selection. A multivariable analysis was conducted by taking into account pretransplant anti-AT1R-Ab levels, pretransplant anti-HLA sensitization, risk factors already described in the literature, and significant characteristics by univariable analysis (P < 0.20). These later were removed in a backward selection if P > 0.05. Proportional hazard assumption for anti-AT1R-Abs was assessed graphically and checked in the final multivariable by using weighted residuals analysis. In contrast with our previous work, we did not identify any violation of proportional hazard assumption in this new cohort of patients. Thus, we used a proportional hazards tests as classically proposed by P. Grambsch and T. Therneau from 1994 [31] . Finally, we also checked whether the association between pretransplant AT1R sensitization and outcomes differed according to the HLA sensitization. The median follow-up time was estimated using the reverse Kaplan-Meier estimator [32] .
The cumulative probabilities for events were estimated by taking into account the competing risks using the Nelson-Aalen nonparametric estimator [33] . All analyses were performed using R software [34] .
Results
Description of patient characteristics at transplantation
One thousand seven hundred and five (1705) patients who underwent kidney and/or pancreas transplantation from deceased donors in the three hospitals between 2008 and 2012 were initially considered. We did not include 765 patients (44.9%) for either (i) missed screening for anti-HLA immunization by solid-phase assay technology (Luminex â ) within the 6 months pretransplantation (N = 572), (ii) missing serum samples (N = 103) or (iii) segmental glomerulosclerosis as the initial kidney disease (N = 90). Demographic characteristics of these 765 nonincluded patients did not significantly differ from those included in the analysis for most of the demographic characteristics (P > 0.05, Table S1 ), except for the donor marginality (37.0% of expanded criteria donors in nonincluded recipients versus 42.6% in included ones, P = 0.019), the recipient age at transplantation (mean 50.2 years old vs. 51.6, P = 0.028), the possible recurrence of the initial renal disease (33.4% vs. 20.7%, P < 0.001), and the transplantation rank (77.5% first transplants vs. 83.1%, P = 0.004). These differences can be partly explained by the exclusion of many patients transplanted before 2010, when Luminex â technology was not routinely used. Nine hundred and forty (940) patients were included in the study: 36.4% (N = 342) from Nantes, 35 .3% (N = 332) from Lyon, and 28.3% (N = 266) from Paris Necker. The clinical and biological characteristics of this cohort are described in Table 1 . Briefly, mean age at transplantation was 51.6 (AE13.3) years, 59.8% were men, 83.1% were transplanted for the first time, 92.8% received a kidney transplant alone, 7.2% received a simultaneous pancreas-kidney transplantation, and 52.0% had at least 4 HLA-A-B-DR incompatibilities. A total of 35.3% of recipients were anti-HLA class I-sensitized and 37.2% were anti-HLA class II-sensitized. The distribution of patients with pretransplantation anti-AT1R immunization was the following: 41% (n = 387/ 940) patients had AT1R level >10 U/ml and only 8% (72/970) >17 U/ml. Sixty percent received antithymocyte globulin (ATG) as induction therapy (38.8% received IL-2 receptor antagonist). All patients except 2% received maintenance immunosuppression with calcineurin inhibitors (CNI) and mycophenolate mofetil (MMF) while 86.2% of recipients also received corticosteroids.
The mean pretransplant level of anti-AT1R-Abs in the whole cohort was 10.0 (AE6.2) U/ml. This corresponds to the level previously reported above which recipients may be considered at risk of both ARE and graft failure [25] . Three hundred and eighty-seven (387) patients (41.2%) had a level exceeding 10 U/ml. Patient characteristics according to the pretransplant AT1R-Ab level are presented in Table 1 . Patients with AT1R-Abs >10 U/ml were younger (50.0 vs. 52.8 years old, P = 0.0016), had more frequent autoimmune disease (33.6% vs. 26.2%, P = 0.0145), received more combined kidney and pancreas transplantation (9.8% versus 5.4%, p = 0.0105) and had a less frequent history of hypertension (82.4% vs. 88.8%, P = 0.0054). In contrast, it is also noticeable that at the time of transplantation, patients with pretransplantation AT1R-Abs ≤10 U/ml were more highly sensitized against HLA class I than patients with AT1R >10 U/ml (38.5% vs. 30.7%, P = 0.0142) and HLA class II (41.4% vs. 31.3%, P = 0.0015) using Luminex screening technology, and presented higher donor-specific antibodies (DSA, 18.7% vs. 10.9%, P = 0.0011) when a single antigen bead assay was performed. This information could help to unmask the group with the highest biological risk, but has to be interpreted carefully as single antigen bead Luminex technology assays were performed in only 28% of the 1043 patients of the whole cohort.
Description of post-transplantation events
The follow-up period extended until March 31, 2015. A clinically relevant acute rejection episode (cr-ARE), that is, requiring antirejection medication, was diagnosed in 249 recipients. The cumulative probability of cr-ARE was 22.5% at 1 year post-transplantation (95% CI from 19.9% to 25.4%). Among the 249 cr-ARE, 71.1% (N = 177) were classified as cellular and 28.9% (N = 72) as antibody mediated. A subclinical acute rejection episode (sc-ARE), that is, diagnosed on surveillance biopsies (planned at 3 and 12 months posttransplantation) without any sign of renal dysfunction and no established treatment, was diagnosed in 39 recipients. 
All (n = 940) AT1R <10 U/ml (n = 553) AT1R ≥10 U/ml (n = 387) During the follow-up, 100 recipients returned to dialysis or had preemptive retransplantation. The cumulative probability of graft failure was 10.6% at 3 years post-transplantation (95% CI from 8.4% to 13.3%). Forty-nine recipients died with a functioning graft. The cumulative probability of death with a functioning graft was 5.7% at 3 years post-transplantation (95% CI from 4.0% to 8.1%).
Relationship between pretransplant anti-AT1R-Abs and ARE
Cumulative probabilities of cr-ARE according to the pretransplant anti-AT1R-Ab level are presented in Fig. 1 . The results of the corresponding multivariable analysis are presented in Table 2 . A pretransplant anti-AT1R-Ab level higher than 10 U/ml was not significantly associated with a higher risk of cr-ARE (adjusted HR = 1.04, 95% CI from 0.80 to 1.35, P = 0.783). Note that this association between pretransplant AT1R sensitization and risk of cr-ARE was not statistically different according to the HLA sensitization (P > 0.05).
Pretransplant anti-AT1R-Ab level greater than 10 U/ml was observed in 41.8% (n = 74) of the cellular cr-ARE and 40.3% (n = 29) of the antibody mediated cr-ARE. The estimated cumulative probabilities of cellular and antibody mediated cr-ARE were close, regardless the pretransplant anti-AT1R-Ab level (Fig. S3) .
The results of the multivariable analysis of sc-ARE are presented in Table 3 . A pretransplant anti-AT1R-Ab level higher than 10 U/ml was not significantly associated with a higher risk of sc-ARE (HR = 1.67, 95% CI from 0.86 to 3.26, P = 0.130), probably due to the low number of observed sc-ARE cases.
Relationship between pretransplant anti-AT1R-Abs and graft failure
Cumulative probabilities of graft failure according to the pretransplant anti-AT1R-Ab level are presented in Fig. 2 . The multivariable analysis (Table 4) indicated that a pretransplant anti-AT1R-Ab level higher than 10 U/ml was not significantly associated with a decrease in the time to graft failure (adjusted HR = 0.86, 95% CI from 0.56 to 1.33, P = 0.507). This association was not statistically different according to the HLA sensitization (P > 0.05).
Considering that there is no consensus on the best threshold of the etiological risk of anti-AT1R before transplantation, we also assess the Final Cox Multivariable model for acute rejection episode and graft survival with by testing three into three categories of thresholds: ≤10, 10-17, and >17 U/ml. We showed that results were similar considering these three cutoffs (see Tables S2  and S3 and Figs S1 and S2).
Despite anti-HLA immunization and immunosuppressive management of combined kidney and pancreas transplantation were similar to single kidney transplantations, we performed the same analyses by removing patients who received combined kidney and pancreas transplantations. We showed a HR of 1.054 (95% CI from 0.804 to 1.383), 1.694 (95% CI from 0.843 to 3.405), and 0.884 (95% CI from 0.567 to 1.378) (Tables  S1-S3) , respectively, on the time to clinically relevant acute rejection episode, the time-to-event subclinical acute rejection episode and the time to graft failure. These results did not differ with the results observed when recipients of combined kidney and pancreas transplantations remained in the study as shown in Tables 2-4 .
Relationship between pretransplant anti-AT1R-Abs and 1-year graft function
Since it is a new cohort of patients, we analyzed not only the etiological role of anti-AT1R-Abs on acute rejection and graft survival but also on 1-year creatinine level as a secondary end point. This analysis only concerned living patients with a functional graft at 1 year post-transplantation. The mean creatinine level for patients with a pretransplant anti-AT1R-Ab level lower than 10 U/ml was 145.0 lmol/l vs. 139.8 lmol/l for patients with AT1R-Ab level ≥10 U/ml (two-sided t-test, P = 0.2305). By using a multiple linear regression for taking into consideration potential confounders (P < 0.20 in univariate analyses: gender of the donor and the recipient, cold ischemia time, age of the donor and the recipient, diabetes history, neoplasia history, cardiovascular history, hypertensive history, EBV serology of the recipient, autoimmune disease, and body mass index of the recipient at the transplantation), the adjusted difference was À2.2 lmol/l (P = 0.5910). Therefore, we did not demonstrate any significance difference between patients with pretransplantation anti-AT1R-Abs ≥ or those with anti-AT1R-Abs <10 U/ml. This last observation was in agreement with the nonsignificant results related to the graft survival.
Discussion
In this study performed on a large multicentric cohort of kidney-transplanted patients maintained under CNI and MMF treatment in the recent era of solid phase assay technology for anti-HLA-A-B-DR screening, we failed to show the etiological role of AT1R immunization before the transplantation on acute rejection, graft survival, and 1-year graft function. By taking into account classical confounders and particularly the pretransplantation anti-HLA immunization in the multivariate analysis, this does not mean that we excluded a possible correlation of pretransplantation anti-AT1R immunization and graft outcome, but that we did not externally confirm our previous results as defined by Justice et al. and Royston et al. [35, 36] .
To assess the etiological role of pretransplantation anti-AT1R immunization, we focused on three main times events: clinical ARE, return to dialysis, death with functioning graft and built two Cox regression for each of these events of interest that are not interval-censored. In addition, considering several possible thresholds of AT1R antibodies without difference in the results, we decided to present our results with the threshold of 10 U/ml established in our initial study [25] . In contrast to our previous study, we did not perform an extended Cox model analysis, because there was no significant variation of the hazard ratio according to the post-transplantation time. We did not confirmed our results because we did not find evidence of a difference between patients with pretransplant anti-AT1R-Ab levels greater or less than 10 U/ml on the risk of ARE or on death-censored graft survival. Anti-HLA immunization seems as important in single kidney transplantation as in combined kidney and pancreas transplantation as shown by Cantarovich et al. [37] and also by Malheiro et al. [38] . Thus, the management of these kinds of grafts is similar to single kidney transplantation. In addition, we showed that removing from the analyses patients who received a combined kidney and pancreas transplantation did not modify the results allowing to pooled both types of transplantation. We voluntarily did not include living donor kidney recipients because they presented scarce immunologic events and surveillance biopsies were less routinely performed, potentially biasing the results through underestimation of subclinical rejection. One-third of the cohort was HLA-sensitized against class I or class II. This finding could be explained by the use of the high-sensitivity solid-phase assay technology performed for all the patients of our cohort within the 6 months before transplantation. We voluntarily limited our study to anti-HLA Luminex â screening technology. While there is no clear consensus on the best method, and interlaboratory variability exits, DSA and anti-HLA screening is currently the only technology admitted by the FDA in the USA. Finally, low-cost Luminex screening is routinely practiced for the large majority of current patients in most transplantation centers. The incidence of clinically relevant ARE was 30% within the 3 years post-transplantation. This is much higher than in most current published studies [39] on patients under CNI and MMF as maintenance therapy. However, as mentioned in the demographic characteristics section, one-third of our patients were immunized against HLA antigens, a metric possibly resulting from the high sensitivity of the solid-phase assay screening test. In addition, we chose a broad definition for acute rejection, including borderlines as clinically relevant acute rejection episodes if they were considered for a treatment by each medical team (steroid boluses for cellular and IvIG/Plasma exchange/rituximab or bortezomib for Humoral rejection).
While we did not confirm our previous observations on this new cohort of patients, we observed the mean titer of anti-AT1R was the same (10 U/ml). The distribution of patients with a pretransplant sensitization against AT1R above 10 U/ml was close to those of our previous study [25] and that of Taniguchi et al. [15] who observed 17% of pretransplant AT1R sensitization >15 U/ml in a study including 351 patients. Other authors have used levels varying from 9.05 to 17 U/ml for AT1R-Abs, sometimes without any scientific basis. This cutoff for anti-AT1R antibody levels was recently also observed by Lee et al. [16] , who showed in a multicenter observational Korean cohort with 166 consecutive kidney recipients that a titer of AT1R-Abs >9.05 U/ml was significantly associated with three times higher risk of biopsy-proven rejection but was not associated with a graft failure. Hernandez-Mendez et al. [40] have shown that pretransplant AT1R-Abs was associated with a lower eGFR (estimated glomerular filtration rate) at 12 months post-transplantation, but there was no significant difference for biopsy-proven acute rejection in the AT1R-Ab-positive group. A recent meta-analysis found a significant effect of AT1R-Abs on the allograft outcome, without considering neither the threshold of AT1R-Ab positivity nor the HLA-Ab detection technology. A new meta-analysis considering our new study could be interesting [24] . Our study has several limitations. Firstly, this new study was conducted on patients belonging to three different French transplantation centers. This allowed a greater number of recently transplanted patients to be included, which may be more representative of the total population of kidney transplant recipients. Nevertheless, a multicenter setting entails differences in patient profiles and practices between transplantation centers, especially in defining noncentralized anti-HLA immunization and histological ARE diagnosis that have already been shown to be highly center and operator dependent [41] . As already mentioned, we chose to conduct this study under "real-life" conditions, including all potential biases, and we stratified the analyses by taking into account the center effect. Nevertheless, because anti-AT1R immunization was the principal topic of interest, and to avoid potential technological bias, anti-AT1R measurements were centralized and performed blinded at the Nantes hospital using the commercial ELISA assays (One Lambda â ).
Secondly, the multivariable analysis indicated that a pretransplant anti-AT1R-Ab level greater than 10 U/ml tended to increase the risk of subclinical ARE (HR = 1.67, P = 0.13), but this association is probably overestimated because the time of sc-ARE was not exactly known (diagnosis made on the histological results of the surveillance biopsy) and some sc-ARE were never identified. If we assume that all cr-ARE result from sc-ARE, we should have observed more than 249 recipients with sc-ARE during the follow-up; however, there were only 39. Finally, we did not analyze post-transplantation anti-AT1R immunization at the time of acute rejection since our hypothesis was to assess the etiological role of AT1R immunization before transplantation. Some studies have reported a significant association between de novo anti-AT1R-Abs only and kidney transplant recipient outcomes such as graft dysfunction or risk of ARE [15] . In recent studies, Cuevas et al. [42] showed in a cohort of 115 living donor kidney transplant recipients that patients positive for preor post-transplantation AT1R-Abs (>17 U/ml) mirrored recipients without any anti-HLA or non-HLA antibodies with a follow-up of 1 year.
As already mentioned, in this study, we contradicted our previous observation [25] and thus we did not confirm the etiological role of AT1R immunization before the transplantation on acute rejection and graft failure as recently. This difference could be explained by the recent cohort that gathered patients from our own center (without overlap with our previous cohort) and patients from two other French centers. In addition, patients of the recent cohort presented differences in demographic characteristics and were also tested for anti-AT1R before the transplantation with a dosagestandardized Elisa kit. Patients were all treated with Tacrolimus and MMF and were screened by Luminex technology for anti-HLA immunization before the transplantation, differing from the patients included in our previous cohort. In addition, another explanation to the discrepancy could be that in the new study, we considered subclinical rejection on 3-month and 1-year surveillance biopsies; this was not the case in our previous study. Moreover, patients of the new study were recruited until 2012, which means that a proportion were followed for only 3 years, partially explaining the difference between both studies. Finally, the distribution of AT1R antibody levels was different in our historical cohort with 47% (n = 283/599) of patients presented a level of AT1R >10 U and 19% (n = 111/599) >17 U compared with the present study where we observed that 41% (n = 387/940) patients had AT1R level >10 U before the transplantation and only 8% (72/970) >17 U. This difference in the distribution of the anti-AT1R immunization could also participate to the discrepancy between the present study and our historical study.
We believe that this negative result may help to participate in better assessing the etiological role of non-HLA sensitization against AT1R-Abs on acute rejection and long-term chronic graft failure [43] in incident kidney transplantation recipients. 
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